Evidence for a conserved role for CRKII and Rac in engulfment of apoptotic cells.
Apoptosis or programmed cell death occurs in multicellular organisms throughout life. The removal of apoptotic cells by phagocytes prevents secondary necrosis and inflammation and also plays a key role in tissue remodeling and regulating immune responses. The molecular mechanisms that regulate the engulfment of apoptotic cells are just beginning to be elucidated. Recent genetic studies in the nematode Caenorhabditis elegans have implicated at least six genes in the removal of apoptotic cell corpses. The gene products of ced-2, ced-5, and ced-10 are thought to be part of a pathway that regulates the reorganization of the cytoskeleton during engulfment. The adapter proteins CrkII and Dock180 and the small GTPase Rac represent the mammalian orthologues of the ced-2, ced-5 and ced-10 gene products, respectively. It is not known whether CrkII, Dock180, or Rac proteins have any role during engulfment in mammalian cells. Here we show, using stable cell lines and transient transfections, that overexpression of wild-type CrkII or an activated form of Rac1 enhances engulfment. Mutants of CrkII failed to mediate this increased engulfment. The higher CrkII-mediated uptake was inhibited by coexpression of a dominant negative form of Rac1 but not by a dominant a negative Rho protein; this suggested that Rac functions downstream of CrkII in this process, which is consistent with genetic studies in the worm that place ced-10 (rac) downstream of ced-2 (crk) in cell corpse removal. Taken together, these data suggest that CED-2/CrkII and CED-10/Rac are part of an evolutionarily conserved pathway in engulfment of apoptotic cells.